Infarct scintigrams of diagnostic quality can only be obtained if careful attention is given to the quality of the 99mTc-PYP, the timing of the procedure, the quality of the image, and the experience of the reader. (Although many radionuclides can be used to obtain infarct scintigrams,7 none have been shown to be better for infarct imaging than 99mTc-PYP, the radionuclide that has been used in most studies.)
Since the quality of O9mTc-PYP prepared from commercially available kits is variable, the binding of "ImTc to PYP and the amount of reduced-hydrolyzed ssmTc in the preparation should be assessed with thin layer chromotography.8 Binding should exceed 95% and reduced-hydrolyzed 99mTc should not exceed 2%o of the total amount of radionuclide. Unbound 99mTc will remain in the blood pool and cause false positive scintigrams (diffuse pattern) whereas reducedhydrolyzed OsmTc forms a colloid which accumulates in the liver.8 In addition, the rate at which bound 99mTc-PYP clears from the blood pool should be assessed either by imaging the vascular pool in the thigh'0 or by analysis of the blood concentration of "mTc-PYP at the time of cardiac scintigraphy, since relatively slow clearance of the radionuclide from the blood pool can also cause false positive scintigrams. 11, 12 Furthermore, the test should be interpreted as technically inadequate if the ribs are not well delineated since this suggests that in vivo, the binding of 99mTc-PYP was inadequate (under these conditions free ssmTc will accumulate in the gut) or that there is delayed clearance of 9smTc-PYP secondary to intrinsic renal disease or dehydration. '3 Since infarct scintigrams usually are negative within the first few hours following acute myocardial infarction4 scintigrams should not If a patient with a documented myocardial infarction has a persistently positive infarct scintigram weeks or months following the acute infarction in the absence of suspected reinfarction, the persistent scintigraphic abnormality is of prognostic significance.9 Such abnormalities suggest that the previous infarction was probably large and that the involved area is presently either akinetic or dyskinetic.9 22,23 As might be expected such patients have a high incidence of persistent angina and congestive heart failure. 9 Many old myocardial infarctions unassociated with ven- Diffuse scintigraphic abnormalities which occur in most patients with subendocardial infarction9 20 do not localize these infarctions because the apparent distribution of the scintigraphic abnormality almost certainly extends beyond the predominantly involved region. Acute transmural infarctions, however, can be localized with infarct scintigraphy because such infarcts are associated with localized scintigraphic abnormalities in 90% of cases.9' 1 If the electrocardiogram fails to localize an acute myocardial infarction because of pre-existing abnormalities such as left bundle branch block, then the infarct scintigram provides a noninvasive way of localizing the site of acute infarction in some patients. A recent study by Three experimental studies", 16, 29 suggest that the size of an acute myocardial infarction does correlate (r > 0.8) with the size of the scintigraphic abnormality. These studies, however, have been performed in dogs with anterior transmural myocardial infarction associated with a localized scintigraphic abnormality. In other studies, in which the size of inferior or subendocardial infarctions estimated by serum enzymes was compared with the size of scintigraphic abnormalities, results have been less encouraging. 30 Several problems make quantitation of infarct size with scintigrams difficult. First, the uptake of 99mTc-PYP is not linearly related to the extent of necrosis because its concentration in necrotic myocardium is flow dependent.'7 '1-34 Second, the resolution of the imaging equipment is limiting, particularly in certain regions of the heart such as the true posterior wall, which are far removed from the camera in all projections. Third, since the geometry of the infarction is complex,35 three dimensional imaging techniques will be needed to delineate precisely the volume of an infarct. Thus, although large and small infarcts are associated with scintigraphic abnormalities of different sizes, it is unlikely that the size of an acute myocardial infarction can be determined quantitatively with an infarct scintigram.
Can infarct scintigrams diagnose extension of an acute myocardial infarction?
Since the progression and regression of scintigraphic abnormalities in patients with uncomplicated myocardial infarction is variable,4 9 2 9 normal evolutionary changes in the scintigraphic abnormalities observed on repeated infarct scintigrams usually cannot be separated from changes in the scintigraphic pattern secondary to infarct extension. Infarct scintigrams usually will be negative during the first 12 hours following an infarction.4 During the following 36 hours, abnormalities on the infarct scintigram often become more prominent in the absence of clinically suspected infarct extension'7 probably because calcium deposition and coronary flow in the infarcted area are increasing.33 " 37 Later in the course of myocardial infarction for periods varying from five or six days to six months or longer, patients who initially had regional abnormalities on an acute infarct scintigram will display localized scintigraphic patterns (25%), diffuse abnormalities (27%), or have negative scintigrams (48%).9 Hence it is unlikely that small infarct extensions can be diagnosed accurately by repeated infarct scintigrams. If serial infarct scintigrams are done, however, certain sequential abnormalities are very suggestive of infarct extension. These include the following: a marked increase in the size of a scintigraphic abnormality compared to the scintigraphic abnormality observed 3-4 days following the acute infarction; reappearance of a scintigraphic abnormality that had previously cleared; or appearance of a regional scintigraphic abnormality in an area that was previously normal. When such sequential changes on infarct scintigrams are observed, other clinical evidence of infarct extension should be sought. 
